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The Pasteurization Efficiencies Secured 
with Milk from Individual Farms
By R. V. H u sso n g  an d  B. W. H a m m e b
The pasteurized milk coming from certain of the Iowa mar­
ket milk plants contains larger numbers of bacteria than would 
be expected from the numbers present in the raw milk. These 
large numbers are sometimes due to contamination following 
pasteurization, but comparatively high counts are also encoun­
tered with carefully pasteurized milk taken directly from the 
pasteurizer so that there is no opportunity for contamination 
from the cooler, bottler, etc.
In order to determine whether or not certain milk supplies 
contain comparatively large percentages of heat resistant or­
ganisms, the pasteurization efficiencies1 secured with milk com­
ing from different farms were studied. The trials were con­
ducted on milk coming to two small Iowa market milk plants. 
Most of the samples examined were morning milk delivered to 
the plants shortly after production; these were selected so that 
the results would apply primarily to organisms getting into the 
milk from various sources rather than to those that had grown 
in the milk.
METHODS
The samples were collected in test tubes in the receiving 
rooms of the milk plants and iced at once.
The numbers of bacteria were determined by the macroscopic 
colony count of Standard Methods of Milk Analysis.2
The pasteurization was carried out in small test tubes im­
mersed in a water bath so that the heating of the samples in a 
series and also the heating of the various samples from a farm 
would be as uniform as possible. Two ml. of milk were put in 
a small, thin-walled test tube, the tube sealed and then im-* 
mersed in a water bath at 61.1° C. (142° F.) for 30 minutes; 
this exposure was selected as about the minimum that would 
be accepted as satisfactory for the pasteurization of milk. The 
temperature of the bath could be kept very constant and the 
extreme variations from the desired temperature were not 
over 0.3° C. When the heating was complete the tube was 
plunged into cold water and then plated as soon as possible^
1A pasteurization efficiency is the percentage o f the organisms originally present 
ip the milk that are destroyed by pasteurization.
2Published by American Public Health Association. 5th ed.
2
Bulletin, Vol. 24 [1930], No. 286, Art. 1
http://lib.dr.iastate.edu/bulletin/vol24/iss286/1
348
EXPERIMENTAL
Plant 1 is a milk plant operated in connection with a coop­
erative creamery. The samples from this plant were sent by 
express and did not reach the laboratory until the morning 
following their collection but were always well iced on arrival.
Through the work done on various milk supplies in the state, 
a number of counts were available on the mixed milk from 
plant 1, both before and after pasteurization. The pasteurized 
milk was taken from the vat so that there was very little op­
portunity for contamination subsequent to the heating; the 
pasteurization exposures used varied somewhat because the 
temperature was slightly increased from time to time in an at­
tempt to lower the count on the pasteurized product. These 
data are presented in table I. The counts on the raw milk 
varied from 100,000 to 1,850,000 per ml. and on the pasteurized 
milk from 11,000 to 270,000. The pasteurization efficiencies 
ranged from 48.0 to 97.0 with only 4 of the 14 efficiencies over 
90.0. Although the highest efficiency was secured on the milk 
with the largest initial count and the lowest efficiency on the 
milk with the smallest initial count, there was no close correla­
tion between the efficiencies and the initial counts. The counts 
on most of the pasteurized samples were comparatively high, 
and a number of the high counts were definitely due to low effi­
ciencies rather than to high initial counts.
TABLE I. PLANT 1—MIXED MILK; COMMERCIAL PASTEURIZATION AT PLANT
Date collected
Bacteria per ml.
Past, efficiency
Raw milk from vat Past, milk from vat
' 5- 2-30 1,850,000 56,000 97.0
5-30-30 500,000 90,000 82.0
7- 1-30 250,000 27,000 89.2
8- 1-30 640,000 76,000 88.1
9-19-30 1,700,000 270,000 84.1
10-24-30 610,000 115,000 81.1
11-21-30 560,000 240,000 57.1
12-12-30 500,000 20,000 96.0
1- 3-31 250,000 24,000 90.4
1-17-31 380,000 74,000 80.5
5-18-31 455,000 173,000 62.0
,  6- 3-31 100,000 i 52,000 48.0
7-30-31 210,000 46,000 78.1
8-10-31 268,000 11,000 95.9
Eight farms supplied plant 1 with milk. Five pasteurization 
trials were carried out on the milk coming from these farms; the 
first two involved both the morning milk produced shortly be­
fore delivery and the milk from the evening before, while the 
last three involved only morning milk. The results obtained 
are given in table II. The initial counts ranged from 5,500 tq
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TABLE II. PLANT 1—MILK FROM INDIVIDUAL FARMS; PASTEURIZATION 
IN TEST TUBES AT 61.1° C. (142° F.) FOR 30 MIN.
Farm no. Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
1 1- 3-31 535,000 50 99.9 +
1- 3-31* 390,000 5,650 98.6
1-17-31 58,500 3,700 93.7
3-26-31 49,500 1,900 96.2
5-19-31 400,000 203,500 49.1
8-11-31 253,500 22,950 90.9
2 1- 3-31 48,000 800 98.3
1- 3-31* 450,000 100 99.9 +
1-17-31 71,000 675 99.0
1-17-31* 1,160,000 2,800 99.8
3-26-31 24,500 2,450 90.0
5-19-31 156,500 9,800 93.7
8-11-31 131,000 10,550 91.9
3 1- 3-31 70,000 5,450 92.2
1- 3-31* 135,500 17,450 87.1
1-17-31 940,000 34,500 96.3
1-17-31* 570,000 28,000 95.1
3-26-31 37,000 23,300 37.0
5-19-31 87,500 20,300 76.8
8-11-31 145,000 42,500 70.7
4 1-3-31 390,000 33,000 91.5
1- 3-31* 4,900,000 80,000 98.4
1-17-31 77,500 23,600 69.5
1-17-31* 1,280,000 12,950 99.0
3-26-31 118,500 11,550 90.25
5-19-31 297,500 60,000 79.8
8-11-31 420,000 18,550 95.6
5 1- 3-31 22,000 650 97.0
1- 3-31* 10,000 100 99.0
1-17-31 6,000 140 97.7
1-17-31* 5,500 35 99.4
3-26-31 11,500 1,100 90.4
5-19-31 8,400 - 240 97.1
8-11-31 153,500 7,300 95.2
6 1- 3-31 45,000 300 99.3
1- 3-31* 61,000 200 • 99.7
1-17-31 229,000 4,350 98.1
1-17-31* 142,500 3,100 • 97.8
3-26-31 116,000 1,150 99.0
5-19-31 105,500 10,500 90.0
8-11-31 232,000 14,250 93.9
7 1- 3-31 690,000 80,000 88.4
1- 3-31* 227,500 43,500 80.9
1-17-31 150,500 46,000 69.4
1-17-31* 310,000 211,500 31.8
3-26-31 112,000 118,500 — 5.8
5-19-31 1,065,000 77,000 92.8
8-11-31 225,000 18,950 91.6
8 1- 3-31* 48,000 250 99.5
5-19-31 400,000 1 21,400 94.65,
8-11-31 900,000 50,000 94.4
*Sample from evening before. 
+Nearer 100.0 than 99.9
4,900 )^00 per ml. and the counts after pasteurization from 35 
to 211,500. With one sample the count after heating was 
higher then before so the pasteurization efficiency was nega­
tive; excluding this sample, the efficiencies ranged from 31.8
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to 99.9. High pasteurization efficiencies were secured on sam­
ples having both high and low initial counts. Low efficiencies 
were more common on samples with comparatively low initial 
counts but were also secured on samples having fairly high ini­
tial counts. The milk from farms 2, 5 and 6 regularly showed 
comparatively low counts following pasteurization although 
the counts on the raw milk from each of the farms were rather 
variable; the pasteurization efficiencies were regularly high on 
the milk from these farms. The milk from each of the remaining 
farms was somewhat variable in bacterial content following pas­
teurization, with that from farms 3, 4 and 7 showing the least 
satisfactory counts and also the lowest pasteurization efficiencies. 
The milk that came from farm 1 shows that the heat resistance of 
the organisms present in a milk supply may vary greatly from one 
time to another. There was no consistent difference between the 
morning milk and the milk from the evening before in the ini­
tial count, the count following pasteurization or the pasteuri­
zation efficiency. With farms 2 and 4 the evening milk con­
tained many more organisms than the morning milk, due un­
doubtedly to growth during the holding period; in the case of 
farm 2 high efficiencies were secured with both the evening 
and morning milk, while in the case of farm 4 distinctly higher 
efficiencies were secured on the evening than on the morning 
milk.
Plant 2 is the milk plant operated in connection with the 
Dairy Industry Department of Iowa State College. Milk came 
to the plant from seven farms. From March 10, 1931, to Aug. 
11, 1931, inclusive, counts were made weekly on the milk com­
ing from the seven farms, both before and after pasteurization; 
the trials involved mainly morning milk produced shortly be­
fore delivery, but in some instances tests were also made on 
milk from the evening before. The samples reached the lab­
oratory very soon after the last one was collected.
The results secured on the milk from farm 1 are given in 
table III. The counts on the raw milk varied from 11,000 to
4,730,000 per ml. and on the pasteurized milk from 45 to 
1,100,000. Excluding the one sample which showed a higher 
count after heating than before, the pasteurization efficiencies 
ranged from 39.2 to 99.9. In general the highest efficiencies 
were secured on samples having comparatively low initial 
counts, but low efficiencies were also secured on this type of 
milk. The sample showing the highest initial count also showed 
the highest count after heating and a pasteurization efficiency 
of only 76.7. The sample with the lowest initial count gave an 
efficiency of 93.2. Most of the counts on the pasteurized milk 
were satisfactory; those that were comparatively high were 
Regularly accompanied by low efficiencies.
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TABLE III. PLANT 2—MILK FROM FARM 1; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 28,000 14,550 48.0
3-17-31 48,500 29,500 39.2
3-24-31 38,500 14,250 63.0
3-31-31 260,000 132,000 49.2
4- 7-31 27,500 7,600 72.4
4-14-31 11,000 750 93.2
4-21-31 41,500 525 98.7
4-21-31* 74,000 81,000 -  9.5
4-28-31 19,000 465 97.6
4-28-31* 240,000 1,100 99.5
5- 5-31 335,000 90,000 73.1
5-12-31 17,500 4B0 97.7
5-19-31 42,500 900 97.9
5-26-31 14,700 3,850 73.8
6- 2-31 49,000 24,400 50.2
6- 9-31 191,500 12,400 93.5
6-16-31 55,000 45 99.9
6-23-31 4,730,000 1,100,000 76.7
6-30-31 92,000 19,000 79.3
7- 7-31 73,500 9,300 87.3
7-14-31 31,000 6,050 80.5
7-21-31 39,000 11,250 71.2
7-28-31 18,500 3,000 83.8
8- 4-31 46,500 7,500 83.9
8-11-31 157,000 49,500 68.5
*Sample from evening before.
The data obtained on the samples from farm 2 are given in 
table IV. The initial counts ranged from 7,500 to 122,500 per 
ml., with only one count over 100,000 per ml., while the counts
TABLE IV. PLANT 2—MILK FROM FARM 2; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 10,000 750 92.5
3-17-31 69,000 1,540 97.7
3-24-31 122,500 25,750 79.0
3-31-31 34,500 1,595 95.4
4- 7-31 48,500 4,350 91.0
4-14-31 57,500 5,200 91.0
4-21-31 61,000 23,050 62.2
4-21-31* 88,500 59,500 32.8
4-28-31 37,500 3,100 91.7
4-28-31* 26,000 5,200 80.0
5- 5-31 35,500 8,050 77.3
5-12-31 18,000 5,900 67.2
5-19-31 61,000 6,900 88.7
5-26-31 75,500 10,150 86.6
6- 2-31 27,000 180 99.3
6- 9-31 58,000 3,150 94.6
6-16-31 95,000 780 99.2
7- 7-31 • 7,500 295 96.1
7-14-31 31,000 10 99.9 +
7-21-31 46,000 715 98.4
7r28-31 46,000 5,200 88.7
8- 4-31 41,000 35 99.9
8-11-31 11,600 340 97.1
*Sample from evening before. 
+Nearer 100.0 than 99.9.
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on the pasteurized milk ranged from 10 to 59,500; the pasteuriza­
tion efficiencies varied from 32.8 to 99.9. While many of the ef­
ficiencies were rather high, some were low and these occurred 
with initial counts quite like those yielding high efficiencies. 
The sample with the highest initial count showed an efficiency 
of 79.0. The two lowest efficiencies were secured on the morn­
ing and evening samples collected on April 21. In general the 
pasteurized samples showed satisfactory counts and the highest 
count was due to a low efficiency rather than to a high initial 
count.
Table V gives the results secured on the milk from farm 3. 
The raw milk counts varied from 8,000 to 1,700,000 per ml. 
and the pasteurized milk counts from 75 to 150,000. Excluding 
the one sample that showed about the same number of organ­
isms after pasteurization as before, the efficiencies ranged from 
28.6 to 99.9. High efficiencies were secured on samples show­
ing both high and low initial counts, while the low efficiencies 
occurred primarily with samples having low initial counts. 
Very low efficiencies were regularly secured on the samples col-
TABLE V. PLANT 2—MILK FROM FARM 3; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 202,500 1,200 99.4
3-17-31 38,500 15,650 59.35
3-24-31 17,500 1,500 91.4
^ 3-31-31 64,500 9,750 84.9
4- 7-31 108,000 1,730 98.4
4-14-31 58,000 10*050 82.7
4-21-31 575,000 100,000 82.6
4-21-31* 8,000 1,100 86.25
4-28-31 13,000 75 99.4
4-28-31* 9,000 250 97.2
5- 5-31 21,500 265 98.8
5-12-31 34,500 13,800 60.0
5-19-31 21,400 13,200 38.3
5-26-31 28,950 29,200 -  .9
6- 2-31 77,000 55,000 28.6
6- 9-31 31,000 190 99.4
6- 9-31* 194,500 35,000 82.0
6-16-31 55,800 585 99.0
6-16-31* 300,000 15,800 94.7
6-23-31 72,500 27,500 62.1
6-30-31 375,000 22,000 94.1
6-30-31* 380,000 30,000 92.1
7- 7-31 11,500 1,950 83.0
7-14-31 8,250 795 90.4
7-14-31* 1,300,000 970 99.9
7-21-31 13,150 195' 98.5
7-21-31* 1,700,000 150,000 91.2
7-28-31 22,250 12,400 44.3
7-28-31* 815,000 25,000 96.9
8- 4-31 12,000 3,000 75.0
8- 4-31* 1,345,000 120,000 91.1
8-11-31 103,000 38,500 62.6
8-1Í-31* 12,500 750 94.0
*Sample from evening before.
7
Hussong and Hammer: The pasteurization efficiencies secured with milk from individual
Published by Iowa State University Digital Repository, 1930
353
leeted from May 12 to June 2, inclusive, and these involved 
samples with comparatively low initial counts. The counts on 
the pasteurized milk varied a great deal; the samples having 
the highest and next to the highest counts also had the highest 
and next to the highest initial counts, but one sample with a 
high initial count (1,300,000 per ml.) had a low count (970 per 
ml.) after heating. In some instances comparatively high 
counts on the pasteurized milk were due to low efficiencies 
rather than to high initial counts. The 10 comparisons of 
morning and evening milk showed no regular differences. In 
some instances the evening milk showed lower counts than the 
morning milk, due presumably to more careful treatment of 
utensils, etc., following the morning milking, but during the 
hot July and early August weather the evening samples 
showed high counts that definitely indicated growth. With 
higher initial counts on the evening samples there were com­
monly also higher counts after pasteurization.
TABLE VI. PLANT 2—MILK FROM FARM 4; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 283,000 ' 3,550 98.7
3-17-31 405,000 2,800 99.3
3-24-31 125,500 50,000 60.2
3-31-31 126,500 12,900 89.S
4- 7-31 39,000 4,700 87.9
4-14-31 242,000 19,100 92.1
4-21-31 48,500 465 99.0
4-21-31* 34,500 1,700 95.1
4-28-31 87,000 2,050 97.6
4-28-31* 16,000 2,700 83.1
5- 5-31 4,000 25- 99.4
5-12-31 2,250 1,150 48.9
5-19-31 65,500 635 99.0
5-26-31 25,500 140 ■99.45
6- 2-31 9,500 455 95.2
6- 9-31 17,000 1,830 89.2
6-16-31 15,600 165 98.9
6-23-31 123,000 7,900 93.6
6-30-31 20,500 2,000 90.2
7- 7-31 18,500 430 97.7
7-14-31 296,500 21,150 92.9
7-21-31 70,500 1,345 98.1
7-28-31 33,500 2,100 93.7
8- 4-31 33,000 2,450 92.6
8-11-31 52,000 7,650 85.3
*Sample from evening before.
The results obtained on the milk from farm 4 are presented 
in table .VI. The count on the raw milk varied from 2,250 to
405,000 per ml. and on the pasteurized milk from 25 to 50,000; 
the pasteurization efficiencies ranged from 48.9 to 99.45. In 
general, the samples with comparatively high initial counts 
showed rather high pasteurization efficiencies, but one sample
8
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with an initial count of 125,500 showed an efficiency of only 
60.2. High efficiencies were also secured on samples having 
low initial counts, in one instance an efficiency of 99.4 being 
secured with an initial count of only 4,000 per ml., but a num­
ber of such samples showed rather low efficiencies. The counts 
following pasteurization were satisfactory in nearly all cases; 
the highest count was due to a low efficiency rather than to a 
high initial count.
The data obtained on the milk from farm 5 are given in table 
VII. The initial counts ranged from 4,250 to 2,000,000 per ml. 
and those on the pasteurized milk from 65 to 8,150, while the 
pasteurization efficiencies varied from 81.8 to 99.9. The lowest 
efficiencies were secured on milk with comparatively low initial 
counts. The two samples having initial counts over 1,Q00,000 
per ml. showed surprisingly small numbers of organisms after 
heating. All the samples of pasteurized milk had very satis­
factory counts.
TABLE VII. PLANT 2—M ILK FROM FARM 5; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 177,000 550 99.7
3-17-31 14,000 65 99.5
3-31-31 8,450 90 98.9
4- 7-31 28,500 265 99.1
4-14-31 100,500 2,740 97.3
4-21-31 23,000 1,015 95.6
4-21-31* 16,500 3,000 81.8
4-28-31 8,500 1,060 87.5
4-28-31* 97,000 500 99.5
5- 5-31 1,150,000 8,150 99.3
5-12-31 25,000 270 98.9
5-19-31 11,000 70 99.4
5-26-31 5,900 135 97.7
6- 2-31 4,600 605 86.8
6- 9-31 11,400 185 98.4
6-16-31 4,250 325 92.4
6-23-31 39,500 275 99.3
7- 7-31 12,700 115 99.1
7-14-31 6,600 125 98.1
7-21-31 16,100 >90 99.4
. 7-28-31 2,000,000 1,705 99.9
8- 4-31 4,750' 215 95.5
8-11-31 16,550 235 98.6
♦Sample from evening before.
Table VIII presents the results secured on the samples from 
farm 6. The raw milk counts ranged from 5,600 to 1,100,000 
per ml., while the pasteurized milk counts varied from 45 to 
54,500; the pasteurization efficiencies ranged from 39.3 to 99.7. 
The lowest efficiencies were secured on milk with compara­
tively low initial counts, but high efficiencies were also_ se­
cured on milk of this type. In general, milk with high initial
9
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counts gave high, efficiencies. Most of the pasteurized samples 
showed satisfactory counts; the highest counts were not se­
cured on samples having the highest initial counts and the 
three samples with the highest initial counts contained com­
paratively few organisms after the heating.
TABLE VIII. PLANT 2—MILK FROM FARM 6; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 1,075,000 4,950 99.5
3-17-31 68,000 1,050 98.5
3-24-31 242,000 17,700 92.7
3-31-31 305,000 17,150 94.4
4- 7-31 570,000 6,300 98.9
4-14-31 350,000 5,950 98.3
4-21-31 45,000 26,650 40.8
4-21-31* 221,500 54,500 75.4
4-28-31 11,000 1,105 90.0
4-28-31* 40,000 4,150 89.6
5- 5-31 12,000 255. 97.9
5-12-31 18,000 5,700 68.3
5-19-31 298,000 35,300 88.2
5-26-31 302,000 2,800 99.1
6- 2-31 17,500 45 99.7
6- 9-31 5,600 3,400 39.3
6-16-31 18,300 400 97.8
6-23-31 11,000 645 94.1
7- 7-31 33,500 4,600 86.3
7-14-31 10,750 1,050 90.2
7-21-31 45,000 235 99.5
7-28-31 1,100,000 8,500 99.2
8- 4-31 10,900 760 93.0
8-11-31 68,000 19,000 72.1
*Sample from evening before.
The results secured on the milk from farm 7 are given in table 
IX. The initial counts ranged from 20,500 to 5,000,000 per ml. 
while those on the pasteurized milk varied from 335 to 597,000. 
Excluding the one sample which showed a higher count after 
heating than before, the pasteurization efficiencies ranged from 
5.2 to 99.8. The data show, in a striking manner, that through­
out nearly the first half of the period of study the counts on thé 
pasteurized milk were consistently high and the efficiencies low. 
During this time the raw milk contained rather large numbers 
of organisms, but a greater destruction than occurred would 
ordinarily be expected. Various changes in the methods of car­
ing for utensils and equipment on the farm were instituted and 
for a time there was a general decrease in the counts on the 
raw milk, but during the hot weather the initial counts again 
increased; the general decrease in the initial counts was ac­
companied by lower counts on the pasteurized milk and higher 
bacterial efficiencies and both of these persisted when the ini­
tial counts again increased during the hot weather. The data
10
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TABLE IX. PLANT 2—MILK FROM FARM 7; PASTEURIZATION IN TEST TUBES 
AT 61.1° C. (142° F.) FOR 30 MIN.
Date collected
Bacteria per ml.
Past, efficiency
Raw Pasteurized
3-10-31 330,000 272,000 17.6
3-17-31 346,000 231,000 33.2
3-24-31 460,000 148,500 67.7
3-31-31 235,000 59,500 74.7
4- 7-31 400,000 96,000 76.0
4-14-31 330,000 51,500 84.4
4-21-31 143,000 135,500 5.2
4-21-31* 520,000 597,000 -1 4 .8
4-28-31 445,000 131,000 70.6
4-28-31* 375,000 124,000 66.9
5- 5-31 20,500 8,150 60.2
5-12-31 40,500 21,650 46.5
5-12-31* 70,000 14,500 79.3
5-19-31 172,000 12,900 92.5
5-19-31* 2,100,000 16,900 99.2
5-26-31 300,000 34,500 88.5
5-26-31* 75,000 2,700 96.4
6- 2-31 44,000 700 98.4
6- 2-31* 41,500 2,250 94.6
6- 9-31 77,500 335 99.6
6-16-31 255,000 410 99.8
6-23-31 5,000,000 66,000 98.7
6-30-31 400,000 3,800 99.05
7- 7-31 240,000 30,000 87.5
7-14-31 287,500 7,300 97.5
7-21-31 141,500 825 99.4
7-28-31 67,000 660 99.0
8- 4-31 229,500 2,450 98.9
8-11-31 164,500 495 99.7
♦Sample from evening before.
suggest a distinct change in the heat resistance of the organ­
isms in the milk, a flora that was comparatively heat-resistant 
being replaced by one that was much less resistant. No such 
change is suggested by the initial counts.
Considerable attention was given to the presence of pin-point 
colonies in the plates poured with milk from plant 2. Of the 
182 samples plated when raw and again after pasteurization 
in the laboratory, 47 showed pin-point colonies in the plates 
from both the raw and the pasteurized milk, 11 showed pin­
point colonies in the plates from the raw but not from the 
pasteurized milk, and 19 showed pin-point colonies in the plates 
from the pasteurized but not from the raw milk. The plates 
poured with each of the 22 samples of pasteurized milk having
50,000 or more bacteria per ml. contained many pin-point 
colonies.
Pin-point colonies were picked into litmus milk from a num­
ber of the plates and the milk incubated at 37° C. The change 
most commonly produced was the formation of an acid curd 
with incomplete reduction of the litmus; a considerable num­
ber of the cultures produced acid in the milk but did not coagu­
late it nor reduce the litmus. These acid-forming organisms 
were regularly streptococci.
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SUMMARY AND DISCUSSION OF RESULTS
The results secured show that large variations occurred in 
I  the percentages of organisms destroyed in samples of milk
■ from individual farms by an exposure of 61.1° C. (142° F.) 
I for 30 minutes. It should be emphasized that most of the sam-
■ pies came from milk delivered and iced shortly after produc- 
I tion so that the bacteria involved represented primarily or-
■ ganisms getting into milk from various sources rather than 
I  those that had grown in milk. Variations occurred with the 
I  different samples of milk from a farm and there were also pro-
■ nounced variations with the series of samples from different 
I  farms. The milk from farm 7 of plant 2 gave high bacterial 
I  counts in the pasteurized product and low efficiencies regu- 
I  larly over an extended period and it appears that a farm of 
I this type would be of considerable significance as a cause of 
I  high bacterial counts on pasteurized milk. More careful meth-
■ ods in the production and handling of the milk not only re-
■  suited in lower initial counts but also in higher pasteurization
■ efficiencies so that the counts on the pasteurized milk were
■ markedly decreased; when the initial counts were then in-
■ creased, due to hot weather, the higher efficiencies and lower
■  counts’ on the pasteurized product persisted. The milk from
■ farm 5 of plant 2 gave low counts on the pasteurized product
■ regularly, although in two instances the initial count was over 
1 1,000,000 per ml.
There was no .close relationship between the initial counts
■  and the pasteurization efficiencies, and both high and low effi-
■  ciencies were secured on milk with high and also with low ini-
■ tial counts; in some of the series of samples, however, a ten-
■  dency for high initial counts to be accompanied by high effi-
■  ciencies and low initial counts by low efficiencies was evident.
With a few of the samples the count obtained after pasteuri-
■  zation was higher than that obtained initially so that the pas-
■  teurization efficiency was negative. These increases in count
■  cannot be interpreted as indicating growth because the changes
■  were so small they may have been due entirely to experimental
■  error, and, moreover, the heating may have had an effect in 
I  breaking up clumps, but they suggest a very resistant flora in
■  the milk. The results are of special significance because the
■ pasteurization was carried out in test tubes and, accordingly,
■  there was no opportunity for the building up of a heat resistant
■ flora that could seriously contaminate the milk, as is the case
■  with copimercial equipment operated for extended periods. It 
■is of interest to note that some of the negative efficiencies were
■  secured at about the time other samples from the same farms 
I  gave comparatively low efficiencies.
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In certain instances low counts on pasteurized milk were se­
cured when the initial counts were high, but the data indicate 
that low counts on pasteurized milk were much more fre­
quently secured when the milk was produced and handled so 
that it had low initial counts. If low counts on pasteurized 
milk are desired, attention must be given to the quality of the 
raw milk.
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